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(57) ABSTRACT

A transfer device includes a transfer body having an endless
structure and to which an image is transferred while the
transfer body is rotated; a first transfer portion that transfers
an image formed with toner containing metallic pigment to a
surface of the transfer body by applying a transfer current; a
second transfer portion that is disposed on the upstream side
of the first transfer portion in the rotation direction of the
transfer body and transfers an image formed with toner not
containing metallic pigment to the surface of the transfer
body by applying a transfer current; and a support member
that is grounded and disposed on the downstream side of the
first transfer portion in the rotation direction of the transfer
body, the support member being in contact with the back
surface of the transfer body to support the transfer body.




Patent Application Publication Jul. 16,2015 Sheet 1 of 8 US 2015/0198914 A1

FIG. 1A 10

FIG. 1B




Patent Application Publication Jul. 16,2015 Sheet2 of 8 US 2015/0198914 A1

FIG. 2

7 J

10

20,12




Patent Application Publication Jul. 16,2015 Sheet 3 of 8 US 2015/0198914 A1

FIG. 3B

LARGE

SMALL

AMOUNT OF TONER
SCATTERED

NN

0 SECOND FIRST COMPARATIVE
EXEMPLARY EXEMPLARY EXAMPLE 1
EMBODIMENT ~ EMBODIMENT




Patent Application Publication Jul. 16,2015 Sheet 4 of 8 US 2015/0198914 A1

FIG. 4A

110

FIG. 4B

110A 110

110A



US 2015/0198914 A1

Jul. 16, 2015 Sheet 5 of 8

Patent Application Publication

W78 dzs 76
5 LS
— .L.\
Q)
TAS Y
s,zmgmmﬁ eg ﬁ )k om oiee s 5@@
14 (M)EE A)SC W)SZ 0)5¢ M)z (NEE AzJ
0§~ Wu\ézmm b (Mgt @M M ((w)9z m M (g mmM (0092 @ 4 e%v
R eorromogogtonsost
R /, /, /; /s /, /= —(N)9Z
. e M @M;NNE ¢ %s&éwm m@x@ ¢ %ﬁgz\m m,\sﬁsi Yoz
-~ w1 (wzzl | (e [ (wze| [o1(oz| [on ) Al
B2 N TN ' 7N ) "N '/ _A_>: 1~(NET
IH o)) eXe) eXe) oXe) eXe) OO
e 7 7 7 7 7 7
¢l “EEAEMM (N1Z Smmﬁ_\,_zm Szm ()2 Qmw ()22 o%mw N1z
N N N N N N
Mo M08 g WOy, OO g, M0 N
G 9Ol



US 2015/0198914 A1

Jul. 16, 2015 Sheet 6 of 8

Patent Application Publication

\ofm
© ® OIMNO © ©
S ——— Ak

N S R A
[T 196 m%m .J | N KA
| ( 2d9s gt ) mwmr wmw
) . J
! £ 176 €65 Td Ides~ ¥ €¢5 d N&Nm k&m
“ | A
| L2V Y G 7 A
mem 185 mem ¢S 7z CiS 0
S TE08 I .
8
ﬁ\mm e | o
.t
o e [l [Pede [Pes &Svmm)(
" Qe (Mgl ez ez [O)ee | [onez | 2
M — ‘HL_;_;? i [ [fe Bl o [
0 0 0 0 0 ol  wl
g o oo ™
4 Wi lGGlGIGIEE RS
& T NN AP AN
A 0626 o Wiz Wiz Wiz iz Bz Wiz 06°L6
ol
9 9Ol




Patent Application Publication Jul. 16,2015 Sheet 7 of 8 US 2015/0198914 A1

FIG. 7

w J

100

20,12




Patent Application Publication Jul. 16,2015 Sheet 8 of 8 US 2015/0198914 A1

FIG. 8
102
74
‘. J
H F/
N,
A23
20, 12

VOLTAGE
APPLYING PORTION




US 2015/0198914 Al

TRANSFER DEVICE AND IMAGE FORMING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority
under 35 USC 119 from Japanese Patent Application No.
2014-005185 filed Jan. 15, 2014.

BACKGROUND

Technical Field

[0002] The presentinventionrelates to a transfer device and
an image forming apparatus.

SUMMARY

[0003] According to an aspect of the invention, there is
provided a transfer device including a transfer body having an
endless structure and to which an image is transferred while
the transfer body is rotated; a first transfer portion that trans-
fers an image formed with toner containing metallic pigment
to a surface of the transfer body by applying a transfer current;
a second transfer portion that is disposed on the upstream side
of the first transfer portion in the rotation direction of the
transfer body and transfers an image formed with toner not
containing metallic pigment to the surface of the transfer
body by applying a transfer current; and a support member
that is grounded and disposed on the downstream side of the
first transfer portion in the rotation direction of the transfer
body, the support member being in contact with the back
surface of the transfer body to support the transfer body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Exemplary embodiments of the present invention
will be described in detail based on the following figures,
wherein:

[0005] FIGS. 1A and 1B are front views showing the vicin-
ity of a grounded roller of a transfer device according to a first
exemplary embodiment of the present invention;

[0006] FIG. 2 is a diagram showing the configuration of a
transfer portion etc. of the transfer device according to the
first exemplary embodiment of the present invention;

[0007] FIGS. 3A and 3B respectively are a diagram show-
ing the configuration of the transfer portion, a transfer belt,
etc. that are used to evaluate an image forming apparatus
according to the first exemplary embodiment of the present
invention, and a diagram showing the evaluation results:
[0008] FIGS. 4A and 4B are a plan view and a side view,
respectively, of a metallic pigment contained in a metallic
toner used in the image forming apparatus according to the
first exemplary embodiment of the present invention;

[0009] FIG. 5is a diagram showing the configuration of an
image forming section of the image forming apparatus
according to the first exemplary embodiment of the present
invention;

[0010] FIG. 6 is a schematic diagram showing the configu-
ration of the image forming apparatus according to the first
exemplary embodiment of the present invention;

[0011] FIG. 7 is a diagram showing the configuration of a
transfer portion etc. of a transfer device according to a second
exemplary embodiment of the present invention; and

Jul. 16, 2015

[0012] FIG. 8 is a diagram showing the configuration of a
transfer portion etc. of a transfer device according to a third
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

First Exemplary Embodiment

[0013] An example of a transfer device and image forming
apparatus according to a first exemplary embodiment of the
present invention will be described below with reference to
FIGS. 1A to 6. Note that, in the respective drawings, the arrow
H indicates the vertical direction, which corresponds to the
height direction of the apparatus, and the arrow W indicates
the horizontal direction, which corresponds to the width
direction of the apparatus. Overall Configuration of Image
Forming Apparatus

[0014] FIG. 6 is a schematic diagram showing the overall
configuration of an image forming apparatus 10, as viewed
from the front. As shown in FIG. 6, the image forming appa-
ratus 10 includes an image forming section 12 that forms an
image on a sheet member P, serving as a recording medium,
by using electrophotographic system; a medium transport
device 50 that transports the sheet member P; and a post-
processing section 60 that performs post-processing etc. on
the sheet member P on which an image has been formed.
[0015] The image forming apparatus 10 further includes a
controller 70 that controls the above-mentioned devices and
sections and a power supply unit 80 described below, and a
power supply unit 80 that supplies power to the above-men-
tioned devices and sections, including the controller 70.
[0016] Furthermore, the image forming section 12 includes
toner-image forming sections 20 that form toner images, a
transfer device 30 that transfers the toner images formed in
the toner-image forming sections 20 to a sheet member P, and
a fixing device 40 that fixes the toner image transferred to the
sheet member P onto the sheet member P.

[0017] The medium transport device 50 includes a medium
feeding portion 52 that supplies a sheet member P to the
image forming section 12, and a medium discharge portion 54
that discharges the sheet member P having a toner image
formed thereon. The medium transport device 50 further
includes a medium returning portion 56 that is used when an
image is formed on each side of the sheet member P, and an
intermediate transport portion 58 described below.

[0018] The post-processing section 60 includes a medium
cooling unit 62 that cools a sheet member P to which a toner
image has been transferred in the image forming section 12, a
straightening device 64 that straightens a curled sheet mem-
ber P, and an image inspection portion 66 that inspects an
image formed on the sheet member P. The components of the
post-processing section 60 are disposed in the medium dis-
charge portion 54 of the medium transport device 50.

[0019] Thecomponents of the image forming apparatus 10,
except for a discharged-medium receiving portion 541 con-
stituting the medium discharge portion 54 of the medium
transport device 50, are accommodated in a housing 90. The
housing 90 according to this exemplary embodiment is sepa-
rated into two parts, namely, a first housing 91 and a second
housing 92, which are side-by-side in the apparatus width
direction. This configuration contributes to a reduction in the
transportation unit of the image forming apparatus 10 in the
apparatus width direction.

[0020] The first housing 91 accommodates the principal
part of the image forming section 12, except for the fixing
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device 40 described below, and the medium feeding portion
52. The second housing 92 accommodates the fixing device
40, which constitutes the image forming section 12; the
medium discharge portion 54, except for the discharged-
medium receiving portion 541; the medium cooling unit 62;
the image inspection portion 66; the medium returning por-
tion 56; the controller 70; and the power supply unit 80. The
first housing 91 and the second housing 92 are coupled
together with fastening members, such as bolts and nuts (not
shown). A communication opening 90C1, through which a
sheet member P is transported from a transfer nip NT in the
image forming section 12 to a fixing nip NF (described
below), and a communication path 90C2, through which the
sheet member P is transported from the medium returning
portion 56 to the medium feeding portion 52, are provided
between the first housing 91 and the second housing 92 that
are coupled together.

Image Forming Section

[0021] As has been described above, the image forming
section 12 includes the toner-image forming sections 20, the
transfer device 30, and the fixing device 40. There are mul-
tiple toner-image forming sections 20 so that toner images of
different colors are formed. In this exemplary embodiment,
six toner-image forming sections 20 are provided corre-
sponding to a first special color (V), a second special color
(W), yellow (Y), magenta (M), cyan (C), and black (K). The
letters (V), (W), (Y), M), (C), and (K) shown in FIG. 6
indicate the above-mentioned colors. The transfer device 30
transfers six colors of toner images from the transfer belt 31,
which is an example of a transfer body and to which the six
colors of toner images have been first-transferred in a super-
posed manner, to a sheet member P at the transfer nip NT (a
detailed description will be given below).

[0022] In this exemplary embodiment, the first special
color (V) is, for example, silver, which uses toner containing
flat pigment for adding metallic shine to animage. The second
special color (W) is a corporate color specific to a user, which
is more frequently used than the other colors. Details of the
silver toner and the control of the respective portions by the
controller 70 when an image is to be formed using the silver
toner will be described below.

Toner-Image Forming Section

[0023] The toner-image forming sections 20 for the respec-
tive colors basically have the same configuration, except for
the toners they use. Therefore, image forming units 14 for the
respective colors will be described below without distinction.
As shown in FIG. 2, each image forming unit 14 of the
toner-image forming section 20 includes a photoconductor
drum 21, which is an example of an image carrier; a charger
22; an exposure device 23; a developing device 24, which is
an example of a developing unit; a cleaning device 25; and a
static eliminator 26.

Photoconductor Drum

[0024] The photoconductor drum 21 is formed in a cylin-
drical shape, is grounded, and is rotated about its own shaft by
a driving device (not shown). The photoconductor drum 21
has, for example, a negatively charged photosensitive layer on
the surface thereof. As shown in FIG. 6, the photoconductor
drums 21 for the respective colors are arranged in a straight
line in the apparatus width direction, as viewed from the front.
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Charger

[0025] As shown in FIG. 2, the charger 22 negatively
charges the surface (photosensitive layer) of the photocon-
ductor drum 21. In this exemplary embodiment, the charger
22 is a scorotron charger of a corona discharge type (non-
contact charging type).

Exposure Device

[0026] The exposure device 23 forms an electrostatic latent
image on the surface of the photoconductor drum 21. More
specifically, the exposure device 23 radiates modulated expo-
sure light L to the surface of the photoconductor drum 21 that
has been charged by the charger 22, according to image data
received from an image signal processing portion 71 (see
FIG. 6) constituting the controller 70. Due to the radiation of
the exposure light L by the exposure device 23, an electro-
static latent image is formed on the surface of the photocon-
ductor drum 21.

Developing Device

[0027] The developing device 24 develops the electrostatic
latent image formed on the surface of the photoconductor
drum 21 with developer G containing toner, thereby forming
a toner image on the surface of the photoconductor drum 21.
The toner is supplied from a toner cartridge 27, which con-
tains the toner, to the developing device 24.

Cleaning Device

[0028] The cleaning device 25 is blade-shaped so that it
scrapes off the toner remaining on the surface of the photo-
conductor drum 21 after the toner image has been transferred
to the transfer device 30.

Static Eliminator

[0029] The static eliminator 26 removes static electricity by
radiating light to the photoconductor drum 21 after the trans-
fer. Thus, the charging history on the surface of the photo-
conductor drum 21 is deleted.

Transfer Device

[0030] The transfer device 30 first-transfers toner images
on the photoconductor drums 21 for the respective colors to
the transfer belt 31 in a superposed manner, and then second-
transfers the superposed toner image to a sheet member P. A
detailed description will be given below.

Transfer Belt

[0031] Asshown inFIG. 5, the transfer belt 31 is an endless
belt wound around multiple rollers 32 so as to be held in a
certain orientation. In this exemplary embodiment, the trans-
fer belt 31 is held in an inverted obtuse triangular orientation
elongated in the apparatus width direction in front view. Of
the multiple rollers 32, a roller 32D shown in FIG. 5 serves as
a driving roller that drives the transfer belt 31 in an arrow A
direction, using the power supplied by a motor (not shown).
[0032] Furthermore, of the multiple rollers 32, a roller 32T
shown in FIG. 5 serves as a tension roller that applies tension
to the transfer belt 31. Of the multiple rollers 32, a roller 32B
shown in FIG. 5 serves as an opposing roller for a second
transfer roller 34 (described below). The lower apex portion
of the transfer belt 31, which is held in an inverted obtuse
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triangular orientation as described above, is wound around
this roller 32B. The surface of the transfer belt 31 is in contact
with the photoconductor drums 21 for the respective colors
from below, at the upper peripheral portion extending in the
apparatus width direction in the above-described orientation.

First Transfer Roller

[0033] First transfer rollers 33, which are an example of a
transfer member, that transfer toner images on the respective
photoconductor drums 21 to the transfer belt 31 are arranged
inside the transfer belt 31. The first transfer rollers 33 are
disposed so as to oppose the corresponding photoconductor
drums 21 with the transfer belt 31 therebetween. Further-
more, a power supply portion (not shown) applies a transfer
bias voltage (positive voltage) of an opposite polarity to the
polarity of the toner (in this exemplary embodiment, for
example, negative) to the first transfer rollers 33. Due to the
application of this transfer bias voltage, the toner images
formed on the photoconductor drums 21 are transferred to the
transfer belt 31.

[0034] Ashasbeendescribed above, atransfer portion 74V,
which is an example of a first transfer portion, that transfers an
image formed with toner containing flat metallic pigment to
the transfer belt 31 by applying a transfer current includes a
first transfer roller 33V. Furthermore, transfer portions 74K,
74C, 74M, 74Y, and 74 W, which are an example of a second
transfer portion, that transfer images formed with toner not
containing flat metallic pigment to the transfer belt 31 by
applying a transfer current include the first transfer rollers
33K, 33C, 33M, 33Y, and 33W, respectively.

Second Transfer Roller

[0035] Furthermore, the transfer device 30 includes the
second transfer roller 34 that transfers a superposed toner
image formed on the transfer belt 31 to a sheet member P. The
second transfer roller 34 is arranged to face the roller 32B
with the transfer belt 31 therebetween, forming the transfer
nip NT between the second transfer roller 34 and the transfer
belt 31. Sheet members P are fed from the medium feeding
portion 52 to this transfer nip NT at appropriate timing. A
power supply portion (not shown) applies a transfer bias
voltage (positive voltage) having an opposite polarity to the
polarity of the toner to the second transfer roller 34. Due to the
application of this transfer bias voltage, the toner image is
transferred from the transfer belt 31 to the sheet member P
passing through the transfer nip NT.

Cleaning Device

[0036] The transfer device 30 further includes a cleaning
device 35 that cleans the transfer belt 31 after the second
transfer. The cleaning device 35 is disposed on the down-
stream side of the position where the second transfer is per-
formed (transfer nip NT) and on the upstream side of the
position where the first transfer is performed, in the rotation
direction of the transfer belt 31. The cleaning device 35
includes a blade 351 that scrapes off the toner remaining on
the surface of the transfer belt 31.

[0037] Furthermore, a static eliminator (not shown) that
removes static electricity from the transfer belt 31 is provided
next to the cleaning device 35.
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Fixing Device

[0038] The fixing device 40 fixes a toner image transferred
to a sheet member P in the transfer device 30 onto the sheet
member P. In this exemplary embodiment, the fixing device
40 fixes the toner image onto the sheet member P by applying
pressure while heating the toner image at the fixing nip NF,
which is formed between a fixing belt 411 wound around
multiple rollers 413 and a pressure roller 42. Note that aroller
413H is a heating roller that accommodates, for example, a
heater therein and is rotated by a driving force transmitted
from a motor (not shown). Thus, the fixing belt 411 is rotated
in an arrow R direction.

[0039] The pressure roller 42 is also rotated by a driving
force transmitted from a motor (not shown), at the same
peripheral velocity as the fixing belt 411. The fixing tempera-
ture, fixing pressure, and fixing time etc. of the fixing device
40 controlled by the controller 70 will be described in detail
below.

Medium Transport Device

[0040] Asshown in FIG. 6, the medium transport device 50
includes the medium feeding portion 52, the medium dis-
charge portion 54, the medium returning portion 56, and the
intermediate transport portion 58.

Medium Feeding Portion

[0041] The medium feeding portion 52 includes containers
521 in which a stack of sheet members P is stored. In this
exemplary embodiment, two containers 521 are arranged
side-by-side in the apparatus width direction, below the trans-
fer device 30.

[0042] Medium supply paths 52P extending from the con-
tainers 521 to the transfer nip NT (second transfer position)
are formed by multiple transport roller pairs 522 and guides
(not shown), etc. Each medium supply path 52P is bent in the
apparatus width direction at two bent portions 52P1 and 52P2
and extends upward to the transfer nip N'T, forming a sub-
stantially S shape.

[0043] Feeding rollers 523 that feed the top sheets of the
sheet members P stored in the containers 521 are provided
abovethe containers 521. Among the multiple transport roller
pairs 522, transport roller pairs 522S located on the most
upstream side in the sheet transport direction serve as sepa-
ration rollers that separate the sheet members P fed in a
stacked manner from the containers 521 by the feeding rollers
523 into individual sheet members P. Furthermore, among the
multiple transport roller pairs 522, a transport roller pair 522R
located immediately upstream of the transfer nip NT in the
sheet transport direction is operated so as to match the timing
of transporting a toner image on the transfer belt 31 and the
timing of transporting a sheet member P.

[0044] The medium feeding portion 52 further includes an
auxiliary transport path 52Pr. The auxiliary transport path
52Pr extends from an opening 91W provided in a wall of the
first housing 91 opposite from a wall adjacent to the second
housing 92 and joins the bent portion 52P2 of the medium
supply path 52P. The auxiliary transport path 52Pr is a trans-
port path that is used to feed a sheet member P, fed from an
optional recording medium feeding device (not shown) pro-
vided adjacent to the opening 91W in the first housing 91, to
the image forming section 12.
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Intermediate Transport Portion

[0045] As shown in FIG. 5, the intermediate transport por-
tion 58 is disposed between the transfer nip NT in the transfer
device 30 and the fixing nip NF in the fixing device 40 and
includes multiple belt transport members 581 each formed of
an endless transport belt wound around rollers.

[0046] The transport members 581 transport a sheet mem-
ber P by rotating the transport belts, while sucking air (nega-
tive pressure suction) from the inside to make the sheet mem-
ber P adhere to the surfaces of the transport belts.

Medium Discharge Portion

[0047] As shown in FIG. 6, the medium discharge portion
54 discharges a sheet member P onto which a toner image has
been fixed by the fixing device 40 in the image forming
section 12 to the outside of the housing 90 from a discharge
port 92W provided in a wall of the second housing 92 oppo-
site from a wall adjacent to the first housing 91.

[0048] The medium discharge portion 54 includes the dis-
charged-medium receiving portion 541 that receives the sheet
member P discharged from the discharge port 92W.

[0049] The medium discharge portion 54 includes a
medium discharge path 54P along which a sheet member P is
transported from the fixing device 40 (fixing nip NF) to the
discharge port 92W. The medium discharge path 54P includes
a belt transport member 543, multiple roller pairs 542, and
guides (not shown) etc. Among the multiple roller pairs 542,
a roller pair 542F that is disposed on the most downstream
side in a sheet discharge direction serves as discharge rollers
that discharge the sheet member P onto the discharged-me-
dium receiving portion 541.

Medium Returning Portion

[0050] The medium returning portion 56 includes multiple
roller pairs 561. The multiple roller pairs 561 form a reversing
path 56P into which a sheet member P having passed through
the image inspection portion 66 is fed when an image is to be
formed also on the other side of the sheet member P. The
reversing path 56P includes a diverging path 56P1, a transport
path 56P2, and a reversing path 56P3. The diverging path
56P1 diverges from the medium discharge path 54P. The
transport path 56P2 sends a sheet member P received from the
diverging path 56P1 into the medium supply path 52P. The
reversing path 56P3 is provided at an intermediate position of
the transport path 56P2 and reverses a sheet member P by
changing the direction in which the sheet member P is trans-
ported along the transport path 56P2 (i.e., switchback trans-
portation).

Post-Processing Section

[0051] The medium cooling unit 62, the straightening
device 64, and the image inspection portion 66, which con-
stitute the post-processing section 60, are arranged on the
upstream side, in the sheet discharge direction, of a diverging
portion of the diverging path 56P1 of the medium discharge
path 54P of the medium discharge portion 54, in sequence
from the upstream side in the discharge direction.

Medium Cooling Unit

[0052] The medium cooling unit 62 includes a heat-absorb-
ing device 621 that absorbs the heat of a sheet member P, and
a pressing device 622 that presses the sheet member P onto
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the heat-absorbing device 621. The heat-absorbing device
621 is disposed above the medium discharge path 54P, and the
pressing device 622 is disposed below the medium discharge
path 54P.

[0053] The heat-absorbing device 621 includes an endless
heat-absorbing belt 6211, multiple rollers 6212 that support
the heat-absorbing belt 6211, a heat sink 6213 disposed inside
the heat-absorbing belt 6211, and a fan 6214 for cooling the
heat sink 6213.

[0054] The heat-absorbing belt 6211 is in contact with the
sheet member P at the outer circumferential surface thereof'so
as to be able to exchange heat. Among the multiple rollers
6212, a roller 6212D serves as a driving roller that transmits
a driving force to the heat-absorbing belt 6211. The heat sink
6213 is in sliding contact with the inner circumferential sur-
face of the heat-absorbing belt 6211, over a predetermined
area along the medium discharge path 54P.

[0055] The pressing device 622 includes an endless press-
ing belt 6221 and multiple rollers 6222 that support the press-
ing belt 6221. The pressing belt 6221 is wound around the
multiple rollers 6222. The pressing device 622 transports the
sheet member P in cooperation with the heat-absorbing belt
6211 by pressing the sheet member P onto the heat-absorbing
belt 6211 (heat sink 6213).

Straightening Device

[0056] The straightening device 64 is provided on the
downstream side of the medium cooling unit 62 in the
medium discharge portion 54. The straightening device 64
straightens a curled sheet member P received from the
medium cooling unit 62.

Image Inspection Portion

[0057] Anin-line sensor 661, which constitutes the princi-
pal part of the image inspection portion 66, is disposed on the
downstream side of the straightening device 64 in the medium
discharge portion 54. The in-line sensor 661 detects the pres-
ence/absence and level of toner intensity defect, image defect,
image position defect, etc. in a fixed toner image, on the basis
of light emitted to and reflected from the sheet member P.

Image Forming Operation (Action) of Image Forming
Apparatus

[0058] Next, the outline of an image forming process and
subsequent post-processing process performed on a sheet
member P by the image forming apparatus 10 will be
described.

[0059] As shown in FIG. 6, upon receipt of an image form-
ing instruction, the controller 70 activates the toner-image
forming sections 20, the transfer device 30, and the fixing
device 40. As aresult, as shown in FIG. 5, the photoconductor
drums 21 and developing rollers 242 of the developing
devices 24 of the image forming units 14 for the respective
colors are rotated, and the transfer belt 31 is rotated. Further-
more, the pressure roller 42 is rotated, and the fixing belt 411
is rotated. In synchronization with these operations, the con-
troller 70 activates the medium transport device 50 etc.
[0060] As a result, the photoconductor drums 21 for the
respective colors are charged by the chargers 22 while being
rotated. Furthermore, the controller 70 sends image data pro-
cessed by the image signal processing portion to the exposure
devices 23. The exposure devices 23 emit exposure light L.
according to the image data to expose the charged photocon-
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ductor drums 21. As a result, electrostatic latent images are
formed on the surfaces of the photoconductor drums 21. The
electrostatic latent images formed on the respective photo-
conductor drums 21 are developed with developer supplied
from the developing devices 24. In this way, toner images of
the first special color (V), second special color (W), yellow
(Y), magenta (M), cyan (C), and black (K) are formed on the
corresponding photoconductor drums 21 for the respective
colors.

[0061] Thetonerimages oftherespective colors, formed on
the photoconductor drums 21 for the respective colors, are
sequentially transferred to the rotating transfer belt 31 due to
the application of transfer bias voltages via the first transfer
rollers 33 for the respective colors.

[0062] More specifically, transfer bias voltages are applied
to the first transfer rollers 33, and transfer currents flow from
the first transfer rollers 33 to the photoconductor drums 21.
Then, the transfer belt 31 is positively charged, and toner
images formed of negatively charged toner are transferred to
the transfer belt 31.

[0063] In this manner, a superposed toner image, in which
six colors of toner images are superposed on one another, is
formed on the transfer belt 31. This superposed toner image is
transported to the transfer nip NT by the rotating transfer belt
31.

[0064] Asshown in FIG. 6, the transport roller pair 522R of
the medium feeding portion 52 feeds a sheet member P to the
transfer nip NT at the same time when the superposed toner
image is transported thereto. When a transfer bias voltage is
applied at the transfer nip NT, the superposed toner image is
transferred from the transfer belt 31 to the sheet member P.
[0065] The sheet member P to which the toner image has
been transferred is transported from the transfer nip NT in the
transfer device 30 to the fixing nip NF in the fixing device 40
by the intermediate transport portion 58. The fixing device 40
applies heat and pressure to the sheet member P passing
through the fixing nip NF. As a result, the toner image trans-
ferred to the sheet member P is fixed.

[0066] The sheet member P discharged from the fixing
device 40 is transported toward the discharged-medium
receiving portion 541 outside the apparatus by the medium
discharge portion 54, while being processed by the post-
processing section 60. The sheet member P heated in the
fixing process is first cooled by the medium cooling unit 62.
Then, the sheet member P is straightened by the straightening
device 64. Then, the toner image fixed to the sheet member P
is inspected by the image inspection portion 66 for the pres-
ence/absence and level of toner intensity defect, image defect,
image position defect, etc. Finally, the sheet member P is
discharged onto the medium discharge portion 54.

[0067] Onthe other hand, when an image is to be formed on
anon-image surface (a surface on which no image is formed)
of the sheet member P (i.e., when double-sided printing is to
be performed), the controller 70 switches the transport path
for the sheet member P after passing the image inspection
portion 66 from the medium discharge path 54P of the
medium discharge portion 54 to the diverging path 56P1 of
the medium returning portion 56. By doing so, the sheet
member P is reversed via the reversing path 56P and is sent to
the medium supply path 52P. An image is formed (fixed) on
the back surface of the sheet member P through the same
process as the image forming process performed on the front
surface. Then, the sheet member P goes through the same
process as that performed on the front surface after image
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formation and is discharged onto the discharged-medium
receiving portion 541 outside the apparatus by the medium
discharge portion 54.

Configuration of Relevant Part

[0068] Next, the position of the transfer portions 74 for the
respective colors, silver toner particles 112 used as the first
special color (V), etc. will be described.

Position of Transfer Portion

[0069] As shown in FIG. 5, the transfer portions 74 for
colors other than silver (hereinbelow, simply “other colors™)
are arranged on the upstream side of the transfer portion 74V
for silver, in the rotation direction of the transfer belt 3. In
other words, the transfer portion 74V for silver is located on
the most downstream side ofall the transfer portions 74, in the
rotation direction of the transfer belt 31.

Silver Toner

[0070] AsshowninFIG. 1A, silvertoner particles 112 used
as the first special color (V) each are composed of pigment
110, which is an example of flat metallic pigment, and binder
resin 111 covering the pigment 110. Thus, the toner particles
112 are also flat. The toner particles 112 are used to add
metallic shine to an image.

[0071] The pigment 110 is formed of aluminum. If the
pigment 110 placed on a flat surface is viewed from the side,
as shown in FIG. 4B, the pigment 110 is larger in the hori-
zontal direction than in the height direction.

[0072] Furthermore, ifthe pigment 110 shown in FIG. 4B is
viewed from above, as shown in FIG. 4A, the pigment 110 is
wider than that as viewed from the side. The pigment 110
placed on a flat surface (see FIG. 4B) has a pair of reflection
surfaces 110A (flat surfaces) facing up and down. In this
manner, the pigment 110 is flat.

[0073] Note that the other toners used as the second special
color (W), yellow (Y), magenta (M), cyan (C), and black (K)
include pigment (for example, organic or inorganic pigment)
that does not contain flat metallic pigment, and binder resin.

Other Configurations

[0074] As shown in FIGS. 2 and 1A, grounded rollers 72
that are grounded and are in contact with the back surface of
the transfer belt 31 to support the transfer belt 31 are provided
on the downstream side, in the rotation direction of the trans-
ferbelt 31, of the transfer portions 74 for the respective colors.
The grounded rollers 72 serve as so-called surface lifting
rollers.

[0075] As has been described above, due to the transfer
currents flowing from the first transfer rollers 33 to the pho-
toconductor drums 21, the transfer belt 31 is positively
charged, causing negatively charged toner to be transferred to
the positively charged transfer belt 31. However, because the
grounded rollers 72 that are in contact with the back surface of
the transfer belt 31 are grounded, the charge of the transfer
belt 31 escapes through the grounded rollers 72. Hence, the
positive charge amount at portions of the transfer belt 31 in
contact with the grounded rollers 72 is small (decreases).
Furthermore, because the electrical conductivity of the toner
particles 112 containing the metallic pigment 110 is higher
than that of toner not containing metallic pigment, the nega-
tive charge amount of the toner particles 112 is small. There-
fore, the toner particles 112 containing the metallic pigment
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110 may be scattered over the transfer belt 31 when passing
the portion of the transfer belt 31 that is in contact with the
grounded roller 72V, which is an example of a support mem-
ber and is disposed on the downstream side of the transfer
portion 74V for silver.

[0076] Now, scattering of the toner particles 112 containing
the metallic pigment 110 that have been transferred to the
transfer belt 31 will be described by comparing an image
forming apparatus 200 according to a comparative example
and the image forming apparatus 10 according to this exem-
plary embodiment.

[0077] Intheimage forming apparatus 200 according to the
comparative example, the transfer portion 74V for silver is
located on the most upstream side of all the transfer portions
74 in the rotation direction of the transfer belt 31. Hence, as
shown in FIG. 1B, a portion of the transfer belt 31 that has no
static electricity after removal of static electricity by a static
eliminating member (not shown) is charged for the first time
when facing the first transfer roller 33V.

[0078] Because a portion ofthe transfer belt 31 to which the
toner particles 112 are transferred has faced the first transfer
roller 33 only once, the charge amount of that portion is
smaller than that in a case where that portion has faced the first
transfer roller 33 more than once. Therefore, the toner par-
ticles 112 transferred to the transfer belt 31 are scattered over
the transfer belt 31 when passing the grounded roller 72V. In
particular, because the toner particles 112 are flat, the contact
area between the toner particles 112 and the transfer belt 31 is
small when the toner particles 112 are standing upright on the
transfer belt 31, as shown in FIG. 1B, compared with a state
in which the toner particles 112 lie flat. Thus, the toner par-
ticles 112 are easily scattered over the transfer belt 31.

[0079] In contrast, in the image forming apparatus 10
according to the exemplary embodiment, the transfer portions
74 for the other colors are disposed on the upstream side of the
transfer portion 74V for silver in the rotation direction of the
transfer belt 31. In this exemplary embodiment, the transfer
portion 74V for silver is disposed on the most downstream
side of all the transfer portions 74 in the rotation direction of
the transfer belt 31. Therefore, as shown in FIG. 1A, a portion
of'the transfer belt 31 that has already been positively charged
is further charged by a transfer current when facing the first
transfer roller 33V.

[0080] Because a portion ofthe transfer belt 31 to which the
toner particles 112 are transferred has faced the first transfer
rollers 33 several times, the charge amount of that portion is
greater than that in a case where that portion has faced the first
transfer roller 33 only once. Therefore, scattering of the toner
particles 112 transferred to the transfer belt 31 over the trans-
fer belt 31, occurring when passing the grounded roller 72V,
is suppressed.

Evaluation

[0081] Next, scattering of toner over the transfer belt 31 is
evaluated while changing the position of the transfer portion
74V for silver.

Position of Evaluation

[0082] As shown in FIG. 3A, five transfer portions 74 are
provided along the transfer belt 31, and the transfer portion
74V for silver is disposed at the position described below.
Note that the transfer portions 74 shown in FIG. 3A are
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illustrated only with the photoconductor drums 21 and the
first transfer rollers 33; illustration of the other members is
omitted.

(1) Comparative Example

[0083] The transfer portion 74V is disposed on the most
upstream side in the rotation direction of the transfer belt 31
(i.e., the position on the extreme right side in FIG. 3A (Posi-
tion P)).

(2) First Exemplary Embodiment

[0084] The transfer portion 74V is disposed as the third
transfer portion from the upstream end in the rotation direc-
tion of the transfer belt 31 (i.e., the middle position in FIG. 3A

(position QQ)).
(3) Second Exemplary Embodiment

[0085] The transfer portion 74V is disposed on the most
downstream side in the rotation direction of the transfer belt
31 (i.e., the position on the extreme left side in FIG. 3A
(position O)).

Conditions and Specifications of Evaluation

[0086] 1. Environment

[0087] Temperature/Humidity: 28 [° C.]/85 [%RH]
[0088] 2. First Transfer Roller

[0089] Outside Diameter: $28 [mm]

[0090] Roller Resistance When a Voltage of 1000 [V] Is

Applied: 7.7 [Log Q]

[0091] First Transfer Current: 45 [pA]

[0092] Metal Shaft Covered with a Conducting Rubber
Layer

[0093] 3. Intermediate Transfer Belt

[0094] Volume Resistance When a Voltage of 500 [V] Is

Applied: 12.0 [Log Q-cm] (measured using a UR probe)
[0095] Seamless Belt Composed of Polyimide and Carbon
Black Dispersed Therein

[0096] 4. Grounded Roller

[0097] Outside Diameter: 18 [mm]

[0098] Material: Aluminum

Method of Evaluation

[0099] 1. Toner is recovered from the transfer belt after

passing the grounded roller. More specifically, toner on the
transfer belt is recovered by using a transparent tape
(Scotch “Toumei bishoku” (manufactured by Sumitomo
3M Limited)).

[0100] 2. A piece of transparent tape to which toner is
adhered is attached to a coated paper (OS coated paper W
127 [g/m?]).

[0101] 3. The piece of transparent tape attached to the
coated paper is scanned by using a scanner (EPSON
ES-10000G) and is converted into image data (resolution:
400 dpi, BMP).

[0102] 4. The image data is converted into two-gradation
image data to obtain the scattering area of the toner (the
amount of toner scattered).

Evaluation Results

[0103] The evaluation results are shown in a bar chart in
FIG. 3B. The vertical axis of the bar chart shows the amount
of'toner scattered as a result of using the grounded roller 72V.
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[0104] As shown in FIG. 3B, the amount of toner scattered
decreases in sequence of Comparative Example 1, the first
exemplary embodiment, and the second exemplary embodi-
ment. That is, the amount of toner scattered is largest in
Comparative Example 1 and is smallest in the second exem-
plary embodiment.

Summary of the Configuration of the Relevant Part

[0105] As is understood from the evaluation results above,
due to the portion of the transfer belt 31 to which the silver
toner particles 112 are transferred facing the first transfer
rollers 33 several times, the charge amount of that portion
increases. Hence, scattering of the toner particles 112 trans-
ferred to the transfer belt 31 over the transfer belt 31, occur-
ring when passing the grounded roller 72V, is suppressed.

[0106] In particular, by disposing the transfer portion 74V
on the most downstream side, scattering of the toner particles
112 transferred to the transfer belt 31 is effectively sup-
pressed.

Second Exemplary Embodiment

[0107] Next, an example of a transfer device and image
forming apparatus according to a second exemplary embodi-
ment of the present invention will be described with reference
to FIG. 7. Note that the same components as those of the first
exemplary embodiment will be denoted by the same refer-
ence numerals, and a description thereof will be omitted; a
configuration different from that of the first exemplary
embodiment will be described.

[0108] As shown in FIG. 7, an image forming apparatus
100 according to the second exemplary embodiment includes
a resistor 78. The grounded roller 72V is grounded via the
resistor 78.

[0109] Due to this configuration, the charge amount of the
transfer belt 31 escaping through the grounded roller 72V is
smaller than that in the case without the resistor 78. Thus,
scattering of the toner particles 112 transferred to the transfer
belt 31 over the transfer belt 31 when passing the grounded
roller 72V is effectively suppressed.

[0110] Note that the resistor 78 is provided to achieve high-
resistance grounding, and has an electric resistance of, for
example, 20 [MQ] or more.

Third Exemplary Embodiment

[0111] Next, an example of a transfer device and image
forming apparatus according to a third exemplary embodi-
ment of the present invention will be described with reference
to FIG. 8. Note that the same components as those of the first
exemplary embodiment will be denoted by the same refer-
ence numerals, and a description thereof will be omitted; a
configuration different from that of the first exemplary
embodiment will be described.

[0112] As shown in FIG. 8, an image forming apparatus
102 according to the third exemplary embodiment includes a
support roller 82, which is an example of a support member,
that comes into contact with the back surface of the transfer
belt 31 to support the transfer belt 31.

[0113] More specifically, the support roller 82 that comes
into contact with the back surface of the transfer belt 31 to
support the transfer belt 31 is provided on the downstream
side of the transfer portion 74V (an example of the first
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transfer portion) in the rotation direction of the transfer belt
31. This support roller 82 serves as a so-called surface lifting
roller.

[0114] The image forming apparatus 102 further includes a
voltage applying portion 84 that applies, to the support roller
82, such a voltage that causes the toner particles 112, con-
taining the pigment 110, to be electrostatically attracted to the
transfer belt 31 (i.e., a positive voltage: a voltage having the
opposite polarity to the charged toner).

[0115] Thus, scattering of the toner particles 112 trans-
ferred to the transfer belt 31 over the transfer belt 31 when
passing the support roller 82 is effectively suppressed.

[0116] Furthermore, the transfer portion 74V is disposed
on the downstream side of the transfer portions 74 for the
other colors in the rotation direction of the transfer belt 31.
Thus, the voltage applied to the support roller 82 to suppress
scattering of the toner particles 112 over the transfer belt 31 is
smaller than that in a case where the transfer portion 74V is
disposed on the upstream side of the transfer portions 74 for
the other colors.

[0117] Although specific exemplary embodiments of the
present invention have been described in detail, the present
invention is not limited to these exemplary embodiments, and
it is obvious for those skilled in the art that various other
exemplary embodiments are possible within a scope of the
present invention. For example, the number of the transfer
portions 74 for the other colors, which is more than one in the
first and second exemplary embodiments, may be one.

[0118] Furthermore, although the transfer portion 74V for
silver is disposed on the most downstream side in the rotation
direction of the transfer belt 31 in the first and second exem-
plary embodiments, it is only necessary that at least one of the
transfer portions 74 for the other colors is disposed on the
upstream side of the transfer portion 74V for silver in the
rotation direction of the transfer belt 31.

[0119] Furthermore, although the transfer portion 74V for
silver is disposed on the most downstream side in the rotation
direction of the transfer belt 31 in the third exemplary
embodiment, the transfer portion 74V for silver may be dis-
posed, for example, on the most upstream side in the rotation
direction of the transfer belt 31, or it may be disposed at an
intermediate position.

[0120] Furthermore, although the image forming apparatus
102 has the transfer portions 74 for the other colors in the third
exemplary embodiment, the transfer portions 74 for the other
colors do not necessarily have to be provided.

[0121] Furthermore, although the pigment 110 has a flat
shape in the above-described exemplary embodiments, the
pigment 110 may have another shape, such as, for example, a
ball shape.

[0122] The foregoing description of the exemplary
embodiments of the present invention has been provided for
the purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will
be apparent to practitioners skilled in the art. The embodi-
ments were chosen and described in order to best explain the
principles of the invention and its practical applications,
thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various
modifications as are suited to the particular use contemplated.
It is intended that the scope of the invention be defined by the
following claims and their equivalents.
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What is claimed is:

1. A transfer device comprising:

atranstfer body having an endless structure and to which an
image is transferred while the transfer body is rotated;

a first transfer portion that transfers an image formed with
toner containing metallic pigment to a surface of the
transfer body by applying a transfer current;

a second transfer portion that is disposed on the upstream
side of the first transfer portion in the rotation direction
of'the transfer body and transfers an image formed with
toner not containing metallic pigment to the surface of
the transfer body by applying a transfer current; and

a support member that is grounded and disposed on the
downstream side of the first transfer portion in the rota-
tion direction of the transfer body, the support member
being in contact with the back surface of the transfer
body to support the transfer body.

2. The transfer device according to claim 1,

wherein the transfer device includes a plurality of the sec-
ond transfer portions, and

wherein all the second transfer portions are disposed on the
upstream side of the first transfer portion in the rotation
direction of the transfer body.

3. The transfer device according to claim 1, wherein the

support member is grounded via a resistor.

4. The transfer device according to claim 1, wherein the

metallic pigment is flat metallic pigment.

5. A transfer device comprising:

atranstfer body having an endless structure and to which an
image is transferred while the transfer body is rotated;
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a first transfer portion that transfers an image formed with
toner containing metallic pigment to a surface of the
transfer body by applying a transfer current; and

a support member which is disposed on the downstream
side of the first transfer portion in the rotation direction
of the transfer body, the support member being in con-
tact with the back surface of the transfer body, and to
which a voltage having an opposite polarity to the polar-
ity of the toner is applied.

6. The transfer device according to claim 5, further com-
prising a second transfer portion that is disposed on the
upstream side of the first transfer portion in the rotation direc-
tion of the transfer body and transfers an image formed with
toner not containing metallic pigment to the surface of the
transfer body by applying a transfer current.

7. The transfer device according to claim 6, wherein the
transfer device includes a plurality of the second transfer
portions, and

wherein all the second transfer portions are disposed on the
upstream side of the first transfer portion in the rotation
direction of the transfer body.

8. The transfer device according to claim 5, wherein the

metallic pigment is flat metallic pigment.

9. An image forming apparatus comprising:

the transfer device according to claim 1; and

a medium transfer portion that transfers an image trans-
ferred to the transfer body of the transfer device to a
recording medium.
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